























































































































































































































































































































Mars_Water_Map: This is a global map of the 
Martian soil showing lower limits on the water 
content. The estimates are derived from the 
hydrogen abundance measured by the neutron 
spectrometer component of the gamma ray 
spectrometer suite on NASA's Mars Odyssey 
spacecraft. The highest water-mass fractions, 
exceeding 30 percent to well over 60 percent, are in 
the polar regions, beyond about 60 degrees latitude 

























































Photograph taken by the Mars Global Surveyor 
robotic spacecraft which is currently orbiting Mars. 
On the surface are numerous channels that 
resemble flow channels on Earth. These marks 
could be a result of flow of water on Mars in the 
past. Photo Credit: JPL, NASA.
Photograph of Martian surface taken by a high 
resolution stereo camera onboard European Space 
Agency's Mars Express. Along with flow channels 
from water that once flowed on the surface. One 
can also see some impact craters possibly 
produced by impact of asteroids with Mars. Credits: 
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Photograph taken by the Mars Global Surveyor 
robotic spacecraft which is currently orbiting Mars. 
On the surface are numerous channels that 
resemble flow channels on Earth. These marks 
could be a result of flow of water on Mars in the 
past. Photo Credit: JPL, NASA.
Photograph of Martian surface taken by a high 
resolution stereo camera onboard European Space 
Agency's Mars Express. Along with flow channels 
from water that once flowed on the surface. One 
can also see some impact craters possibly 
produced by impact of asteroids with Mars. Credits: 










Mars_Mariner_Valley_artist: The rift region 
seen along the equator of Mars is the Mariner 
Valley, the largest canyon in the solar system. 
The next image is an artist's impression of the 







































Mars_Mount_Olympus_1: Mount Olympus, 
the tallest peak in the solar system, is on 
Mars. This photograph taken by one of the 
NASA satellites gives a close-up view of this 











































Photograph of PSLV-C25, the rocket that carried 
Mars Orbiter Mission. The rocket has a height of 45 
m, a diameter of 3 meters and weighs 
approximately 300 tonnes. The rocket can deliver 
payloads of up to 1500 kg weight into 
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Mars_Mount_Olympus_1: Mount Olympus, 
the tallest peak in the solar system, is on 
Mars. This photograph taken by one of the 
NASA satellites gives a close-up view of this 











































Photograph of PSLV-C25, the rocket that carried 
Mars Orbiter Mission. The rocket has a height of 45 
m, a diameter of 3 meters and weighs 
approximately 300 tonnes. The rocket can deliver 
payloads of up to 1500 kg weight into 
geosynchronous orbit. © ISRO 
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Mars Orbiter Mission Spacecraft (covered in gold 
foil) attached to the 4th stage of PSLV-C25 and 





































































































































Mars Orbiter Mission Spacecraft (covered in gold 
foil) attached to the 4th stage of PSLV-C25 and 
ready for heat shield closure. © ISRO
The	Mars	Orbiter	Mission	has	five	scientific	
instruments	on-board.	These	five	instruments	
cover	three	broad	science	themes	all	linked	to	
forge	a	better	understanding	of	the	climate	and	
geology	of	Mars.	The	payload	instruments	and	
their	science	objectives	are	as	shown	in	the	table.
	
1.	The	Lyman	Alpha	Photometer,	referred	
to	shortly	as	LAP,	has	a	detector	that	can	
sense	ultraviolet	photons.	The	
instrument	has	the	capability	to	measure	
the	current	deuterium	to	hydrogen	
abundance	ratio	in	the	Martian	
atmosphere.	This	measurement	will	
provide	an	estimate	of	how	fast	Mars	is	
losing	its	atmosphere.	
2.	The	Martian	Exospheric	Neutral	
Composition	Analyzer,	also	called	
MENCA,	is	a	mass	spectrometer	
equipment	that	can	measure	the	masses	
of	different	molecules	in	the	Martian	
atmosphere	and	also	analyze	the	
atmosphere’s	chemical	composition.	
3.	A	Methane	Sensor	for	Mars	is	an	
instrument	to	search	for	the	presence	of	
methane	molecules	in	the	Martian	
atmosphere	down	to	concentration	
levels	as	low	as	one	part	in	a	billion	
molecules.	Finding	methane	on	Mars	
could	signal	the	existence	of	microbial	
life.	A	significant	fraction	of	methane	on	
Earth	is	of	biological	origin.	Certain	
micro-organisms,	called	methanogens,	
produce	methane	as	a	result	of	their	
metabolism.	A	similar	biotic	origin	for	
methane	is	possible	on	Mars,	if	it	
supports	microbial	life.
	
4.	A	Mars	Colour	Camera	is	a	2000	x	2000	
pixel	array	camera	that	can	take	high	
resolution	images	of	the	Martian	surface	
at	the	same	energies	as	normally	visible	
to	the	human	eye.	With	the	camera	
images,	one	will	be	able	to	see	shapes	
and	features	on	Mars	down	to	a	distance	
scale	of	25	kilometres.
5.	The	Thermal	Infrared	Imaging	
Spectrometer’s	purpose	is	to	map	the	
minerals	on	Martian	surface.	It	does	this	
by	capturing	thermal	radiation	(i.e.,	
heat)	emitted	by	the	Martian	surface	
heated	by	sunlight.	The	infrared	light	
entering	the	spectrometer	is	separated	
into	tiny	portions	of	photon	energies	and	
an	image	is	captured	at	each	of	
those	energies.	
Conclusion
Mars	exploration	is	an	on-going	saga.	Even	as	you	
read	this,	a	cluster	of	orbiters	and	robotic	rovers	
are	surveying	Mars,	providing	detailed	
information	on	Mars’s	atmosphere,	its	climate,	
topography	and	soil	composition,	all	the	while	
continuing	to	search	for	the	presence	of	water	
and	microbial	life.	Since	September	2014,	MOM	
has	joined	this	collective	effort.	
Of	all	the	planets	and	minor	bodies	of	the	solar	
system,	Earth	is	the	only	one	that	is	presently	
known	to	harbour	life.	The	process	of	how	our	
planet	evolved	into	such	a	safe	haven	for	life	is	not	
yet	fully	understood.	An	answer	to	this	is	likely	to	
come	from	probing	planets	like	Mars	that	were	
once	habitable	worlds,	but	have	gradually	evolved	
away	from	it.	
To	read	a	great	deal	more	on	Mars,	visit:	
http://mars.nasa.gov/allaboutmars/
History	of	Mars	exploration
Human	explorations	of	Mars	started	way	back	in	
the	1960s.	In	the	ten	years	between	1960	and	
1970,	there	were	12	attempts	from	the	then	
Soviet	Russia	and	the	United	States	of	America.	
After	successive	failures,	on	November	1964,	the	
US	spacecraft	Mariner	4	became	the	first	
spacecraft	to	successfully	flyby	Mars.	
Since	then,	these	explorations	have	been	a	mix	of	
triumphs	and	let-downs.	The	following	tables	
offer	a	timeline	summary	of	the	history	of	Mars	
explorations.	(Data	courtesy:	Kiran	Mohan,	Liquid	
Propulsion	Systems	Centre,	ISRO)
Types	of	
interplanetary	missions
Interplanetary	space-crafts	come	within	
one	or	more	of	the	following	three	
categories:	(a)	Flyby	space-crafts	(b)	
Orbiters		(c)	Landers
(	a)	Flyby	space-crafts:	are	missions	that	
follow	an	escape	trajectory,	never	to	be	
captured	into	any	planetary	orbit.	The	
only	opportunity	to	gather	data	is	
when	they	fly	past	the	objects	of	
interest.	Their	advantage	is	that	the	
same	spacecraft	can	be	used	to	acquire	
information	on	more	than	one	object	
(planets,	moons,	asteroids	etc)	as	long	
as	the	spacecraft’s	trajectory	brings	it	
close	to	the	object.	The	early	
interplanetary	missions	were	primarily	
flybys.	Voyager	1,	2;	Mariner	1	–	10;	
Pioneer	10	&	11	are	all	examples.	
(b)	Orbiters:	are	space-crafts	that	enter	into	
an	orbit	around	planets	or	moons	of	
planets.	Many	of	the	later	year	Mars	
missions	like	Mars	Global	Surveyor,	Mars	
Odyssey,	MAVEN	all	fall	in	the	category	of	
orbiters.	ISRO’s	Chandrayaan	and	Mars	
Orbiter	Mission	belong	to	this	class.
(	c)	Landers:	are	space-crafts	which	are	
designed	to	land	on	the	surface	of	a	
planet.	Landers	are	often	equipped	with	
cameras	to	take	surface	level	
photographs	of	the	terrain.	They	also	
have	instruments	to	carry	out	in-situ	
experiments	by	extracting	samples	of	soil	
or	rock	from	the	surface	of	the	planet.	An	
extension	of	a	lander	is	a	rover,	a	robotic	
spacecraft	designed	to	move	around	and	
survey	a	larger	area	of	the	planet.	
Landers	are	typically	deployed	from	an	
orbiter.	Classic	examples	are	the	twin	
rovers	Spirit	and	Opportunity.
1960	–	1970
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Further	reading	
1.	http://www.isro.gov.in/pslv-c25-mars-orbiter-
mission		-	For	details	on	the	orbiter	mission,	the	
launch	vehicle,	ground	segment	operation,	and	
plenty	of	images	from	the	preparatory	stages	of	the	
mission.	
2.	 	-	for	details	on	the	planet	and	http://mars.nasa.gov/	
the	history	of	Mars	exploration	by	NASA.	
3.	 -	for	a	variety	of	http://www.marsquestonline.org/	
multimedia	based	learning	activities	on	Mars	
suitable	for	school	students.	
4.	 	-	the	http://phoenix.lpl.arizona.edu/mars101.php	
NASA	Phoenix	mission	site	has	a	detailed	write-up	on	
the	search	for	water	on	Mars	and	the	possibility	of	
finding	life.	
5.	http://www.jpl.nasa.gov/news/news.php?
release=2012-305	-	on	Curiosity	finding	evidence	
water	on	Mars,	finding	ancient	streambed	gravels
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